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Preface
Festschrift in honor of Arnold Schönhage
In 2004, Arnold Schönhage celebrated his 70th birthday. The Dagstuhl-Seminar in the
year of his 70th birthday titled Real Computation and Complexity held in February 2004
in Schloß Dagstuhl, Germany, was dedicated to honor Arnold Schönhage, the renowned
scientist and complexity theory pioneer on the occasion of his jubilee. The seminar was
attended by more than 40 participants from 14 countries who presented talks in various
ﬁelds of research. Arnold Schönhage inﬂuenced many of these areas in a fundamental
way. The editors thank all colleagues who sent contributions for the Festschrift. Likewise
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we thank the editor-in-chief, Joseph Traub, for instantly welcoming the publication of the
Festschrift in the Journal of Complexity. Late papers that could not be included will be
published in regular issues of the Journal of Complexity.
Let me start the Festschrift with some personal background.
Arnold Schönhage was born on the 1 December 1934, in Lockhausen (now Bad Salzu-
ﬂen), Germany. After primary school in Schötmar and in Schuckenbaum, he went to the
Staatliche Aufbaugymnasium Detmold from which he graduated in 1955. He then entered
the University of Cologne, where he studied mathematics and physics. As a distinguished
student, he was awarded a scholarship from the Studienstiftung des deutschen Volkes, the
GermanNationalMerit Foundation. Remarkably, after only four years of studies he obtained
in 1959 his doctorate from the University of Cologne for his thesis on complex function
theory titled Über das Wachstum zusammengesetzter Funktionen [2]. His supervisor was
Guido Hoheisel, so Arnold Schönhage is a third-generation descendant of David Hilbert.
From 1959 to 1965 hewas an assistant and thereafter a Kustos at the Institut fürAngewandte
Mathematik der Universität Köln, where he participated in building the computer center
of the university. Submitting his Habilitationschrift titled Optimale Punkte für Differenti-
ation und Integration [6] he was awarded his Habilitation in 1963. In 1965 he became a
Dozent and then a wissenschaftlicher Rat und Professor at the Mathematical Institute at
Cologne. While he mostly worked on numerical analysis and approximation theory during
his period at Cologne, his contributions to the quadratic convergence of the Jacobi method
[4,7] and his ﬁrst paper on multiplication of large integers [9] had already signalled the
dawn of the new mathematical ﬁeld of complexity theory looming on the horizon whereof
Arnold Schönhage is a major founder. The fundamental and exciting question that came up
was: how fast can we multiply (integers/polynomials/matrices)? He met Volker Strassen,
who, in view of his 1966 paper [9], proposed to make use of the fast Fourier transform
for multiplying integers. Together they reﬁned the method, culminating in their famous
O(n log n log log n) Schönhage–Strassen multiplication method [16].
In 1969 he was appointed full professor of mathematics at the University of Konstanz.
There, and then in Tübingen, he continued to work in numerical analysis and approximation
and wrote his book on approximation theory [14], which has become a classic. At the same
time he proceeded to turn towards theoretical computer science with asymptotically fast
algorithms for long numbers [9,16,17] and large matrices [19,21,22,36] and several studies
on machine models [13,23,34,35,42].
In 1972 he moved to Tübingen to occupy a chair of mathematics at the University of
Tübingen. He stayed there until 1989 and was the dean of the Mathematische Fakultät
for three years. There, in 1979, he found his famous “-theorem” [36], which constituted
major progress in accelerating matrix multiplication. His next landmark paper was his
1982 report [40] (see also 45]) on fast numerical arbitrary precision computation of the
factors of univariate complex polynomials inwhich he introduced his splitting circlemethod.
His leitmotiv always was what he calls a “waterproof” numerical analysis with dynamic
precision and fast implementation. But, by nature, all this vitally hinges on creation of a
perfect platform implementing the fast FFT-based arithmetic with the utmost care. This just
constitutes what is Arnold Schönhage’s challenge. But yet scepticism, such as in the words
of Borodin and Munro “... However, it is not at all clear that the method could ever be
practically implemented”, reﬂected the zeitgeist. Even today computer algebra systems are
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largely left untouched. 1 These circumstances signaled a sort of turning point in his career
when he started to devote most of his energy to the development of his Turing Processor
TP. He undertook his ﬁrst implementations in Tübingen on an Atari ST from 1985 to 1988
(after experiments on an even weaker Motorola 68000 conﬁguration). In retrospect one can
say that turning towards implementation was more the logically consistent continuation of
his idea of a modern numerical computing rather than a change of his focus.
In 1989 he accepted a chair of computer science at the University of Bonn, where he
stayed until his emeritation in 2000. There he was chairman of the mathematics/computer
science group for two years. In Bonn he found the facilities to realize large parts of his im-
plementation project together with his collaborators Andreas F.W. Grotefeld and Ekkehard
Vetter. Their “TP-book” [51] describes the developed software, but constitutes only part of
the large and still ongoing work on his book project with the tentative title Computational
Complexity and Fundamental Problems of Numerical Mathematics, combining all sides of
the efforts by a man of vision.
Arnold Schönhage received many invitations and had many research stays—to mention
a few: at MIT, project MAC (1973 and 1974); University of Warwick, Computer Science
Department (1975); Stanford University, Department of Computer Science (1976); Georgia
Tech, School of Information andComputer Science,Columbia, and IBMResearchYorktown
Heights (all in 1980); IBM Research San Jose (1984); and AT&T Bell Labs, New Jersey
(1986). In Germany he organized nine of the classical Oberwolfach meetings on Komplex-
itätstheorie together with Claus-Peter Schnorr and Volker Strassen. He was coeditor of the
journals Theoretical Computer Science (1974–1990), SIAM Journal on Computing (1980–
1987), andComputational Complexity (1991–2000). In 1992 hewas elected amember of the
Academia Europaea. Arnold Schönhage has contributed to many areas of mathematics
and computer science: to pure mathematics, 2 to numerical analysis 3 and approximation, 4
to algorithms, 5 and to complexity. 6
We wish him well and joyful work on his book project at leisure, interrupted from time
to time by a string quartet with his wife and friends.
Thomas Lickteig
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